The growing number of primary care physicians (PCPs) reducing their clinical work hours has raised concerns about meeting the future demand for services and fulfilling the continuity and access mandates for patient-centered care. However, the patient's experience of care with part-time physicians is relatively unknown, and may be mediated by continuity and access to care outcomes. OBJECTIVE: We aimed to examine the relationships between a physicians' clinical full-time equivalent (FTE), continuity of care, access to care, and patient satisfaction with the physician. DESIGN: We used a multi-level structural equation estimation, with continuity and access modeled as mediators, for a cross-section in 2010. PARTICIPANTS: The study included family medicine (n=104) and internal medicine (n=101) physicians in a multi-specialty group practice, along with their patient satisfaction survey responses (n=12,688). MAIN MEASURES: Physician level FTE, continuity of care received by patients, continuity of care provided by physician, and a Press Ganey patient satisfaction with the physician score, on a 0-100 % scale, were measured. Access to care was measured as days to the third nextavailable appointment. KEY RESULTS: Physician FTE was directly associated with better continuity of care received (0.172 % per FTE, p<0.001), better continuity of care provided (0.108 % per FTE, p<0.001), and better access to care (−0.033 days per FTE, p<0.01), but worse patient satisfaction scores (−0.080 % per FTE, p=0.03). The continuity of care provided was a significant mediator (0.016 % per FTE, p<0.01) of the relationship between FTE and patient satisfaction; but overall, reduced clinical work hours were associated with better patient satisfaction (−0.053 % per FTE, p=0.03). CONCLUSIONS: These results suggest that PCPs who choose to work fewer clinical hours may have worse continuity and access, but they may provide a better patient experience. Physician workforce planning should consider these care attributes when considering the role of parttime PCPs in practice redesign efforts and initiatives to meet the demand for primary care services.
INTRODUCTION
In the last decade, there has been a shift in the primary care workforce toward a higher proportion of physicians choosing to work part-time. The 2011 Physician Retention Survey by the American Medical Group Association found that 22 % of male physicians and 44 % of female physicians worked less than full-time, up from 7 % and 29 %, respectively, in 2005. 1 Longer hours have been associated with greater dissatisfaction with work-life balance and an increased risk of burnout in primary care physicians (PCPs). 2 Some of the fastest-growing physician demographic groups, e.g., women at the beginning or middle of their careers and men at the end, are increasing the demand for reduced clinical hours. 3 At the same time, insurance expansion from health reform and an aging population are projected to dramatically increase the demand for primary care services. [4] [5] [6] [7] Part-time physicians have faced concerns about their ability to fulfill the goals of patient-centered primary care. 8 Continuity of care and care coordination may be compromised when physicians work less than full-time, [9] [10] [11] and part-time physicians "challenge traditional expectations about face-toface continuity of care between patient and physician." 12 Additionally, access and enhanced access, such as expanded hours and same-day appointments, 13, 14 may be more difficult with reduced clinical hours. 15 Despite these concerns, only one study included empirical evidence and found that PCPs working greater than 65 h/week had slightly higher continuity, but no difference in access. 16 Furthermore, the patient perspective on being cared for by a part-time PCP is not well understood. One systematic review concluded that provider work hours had no relationship with patient satisfaction, [16] [17] [18] yet because of the lack of welldesigned studies, the authors could not make strong conclusions about these findings. 13 However, there are several possible reasons why physicians with fewer clinical full time equivalents (FTEs) may have higher patient satisfaction scores. Studies have shown that part-time physicians experience higher work satisfaction and less burnout than full-time Electronic supplementary material The online version of this article (doi:10.1007/s11606-014-3104-6) contains supplementary material, which is available to authorized users. physicians, 19, 20 which may be attributed to an increased sense of control in setting one's schedule, 19 feeling less time pressure with patients, 21 or better work-life balance. 22, 23 There is a well-established association between patient and physician satisfaction, 21 perhaps because more satisfied physicians may communicate better, 24 be more empathetic, 24 and better address their patients' concerns. 25 Finally, longer clinical FTEs may contribute to job-related stress and exhaustion, which has been associated with lower quality communication in non-medical settings. 26, 27 One study found that patients of part-time physicians were 2.49 % more likely than those of full-time physicians to report better satisfaction with care. 21 There are several limitations with the current literature associating a physician's clinical work hours with patient satisfaction. A common limitation is the use of an arbitrary discrete cutoff to define part-time versus full-time, 16, 17, 21 with cutoffs ranging from 20 clinical hours/week 17 to 40 h/week of self-reported work. 16 No study has yet controlled for either continuity of care or access, which have both been associated with patient satisfaction, [28] [29] [30] [31] or accounted for their potential mediating relationship, since continuity of care and access are also likely to be affected by a physician's work hours.
We seek to understand the relationship between physicians' clinical work hours and the patient experience by simultaneously estimating the association of a physician's clinical FTE with continuity of care, access to care, and patient satisfaction with the provider. We hypothesize that physicians who work fewer clinical hours may have lower care continuity and access to care, which may be negatively associated with patient satisfaction. However, these physicians may also have other care attributes, such as communication style, that are positively associated with patient satisfaction, raising questions about the overall relationship between a physician's clinical FTE and patient satisfaction. Findings from this study may inform the discussion about the role of part-time PCPs in practice redesign efforts and initiatives to meet the increasing demand for primary care services post-Affordable Care Act.
METHODS

Study Setting
The study was conducted at a large multi-specialty, mixedpayer, ambulatory care practice in northern California, which contracts with a group of nearly 1,000 physicians. This setting provides an example of a medical practice in which part-time physicians are more likely to work: physicianowned practices of 500 or more physicians, compared to practices that are hospital-based or have fewer than 50 physicians. 32 The medical group provides care for more than 850,000 unique patients, whose demographic characteristics reflect the underlying population with respect to gender, age and race/ethnicity. 33 
Study Design
We conducted an observational study for the 12-month period from January 2010 through December 2010. The PCP was the unit of analysis. Two hundred and five physicians were nested within 22 departments [Family Medicine (n=13) and Internal Medicine (n=9)], nested within 13 clinics.
Conceptual Model
We conceptualized a model in which the total relationship between a physician's clinical FTE and patient satisfaction includes both a direct and an indirect association. The direct association comes from the clinical FTE, care continuity, 28, 30 access to care, 29, 31 and other practice characteristics. The indirect association comes through continuity of care and access to care. The indirect association through the continuity of care, for example, may be understood as a combination of the relationship between a physician's FTE and continuity and the relationship between continuity and patient satisfaction. Figure 1 provides a graphical illustration of these relationships. Continuity of Care. Continuity of care is measured by two variables: "continuity of care received," which measures the patient experience and "continuity of care provided," which measures the provider experience. Continuity of care received, also known as "see your own" in quality improvement literature, 34 is defined as the percentage of primary care office visits made by a physician's patients to their own PCPs in a year. Continuity of care provided is defined as the annual percentage of a physician's office visits that were spent seeing the PCP's own patients. This measure is commonly used jointly with the continuity of care received to monitor a physician's panel size, because as the panel size increases, a physician's continuity of care provided tends to increase, but, above an optimal point, their patients' continuity of care received tends to decrease as more patients end up seeing other providers. 35 Physicians who have a higher continuity of care provided or who see more of their own patients may have more patient satisfaction evaluations filled out by their own patients. Patients who see their own provider are more likely to report higher satisfaction. 30 Access to Care. The third next-available appointment measures a PCP's average number of days until the third nextavailable appointment. It is a widely used indicator of when an appointment is easily available to patients, 36 and is a better reflection of the system availability than the time to the first or second next-available appointment, which may be available due to a cancellation. Physicians have the option to practice with 'short' and 'long' appointments that are either 15 min and 30 min or 20 min and 40 min, respectively. We constructed the access to care variable by averaging each PCP's annualized third next-available short and long appointments.
Variable Definitions
Patients' Experiences of Care. We used patient experiences of care obtained from the Press Ganey Patient Satisfaction Survey, and examined all ten items related to the provider, including the provider's time spent with patient, concern for questions and worries, involvement in decision making, explanations about problems and conditions, information about medication, instructions for follow-up care, clarity of language, friendliness and courtesy, and the patient's confidence in and likelihood of recommending the provider. The Press Ganey Survey provides patients with a five-point Likert scale ranging from "Very Poor" to "Very Good." These data were aggregated at the provider level as the percentage of "Very Good" responses for each item. Exploratory factor analysis on the ten items revealed one distinct domain of patient satisfaction with the physician, which had an internal consistency estimate of 0.98 (appendices available online). We created an overall score for patient satisfaction with the physician by calculating the mean of the ten items to preserve the original scale range of 0-100 %. As the factor loadings and the uniqueness measures were roughly the same in the ten items, the reliability of the factor score would only be slightly higher than the mean score. The surveys were mailed directly to patients and the response rate was 21.2 %, compared with the national Press Ganey response rate of 21.6 % for mailed surveys. There were an average of approximately 60 responses (SD=15) per physician. Our final data set included about 12,688 patient responses matched to physicians.
Explanatory Variables. To account for the potential influences of other physician-level factors on patient satisfaction, we adjusted for variables that previous research suggests may influence patient satisfaction. 37 An indicator variable was used to control for the different appointment lengths (15/30 min versus 20/40 min) practiced by the physicians, because some patients prefer more time with their provider. 38 Physician gender has been associated with mixed results for patient satisfaction. 37, 39 The years-since-medical-school variable was measured from the graduation date and captures both physician age and experience dimensions, with evidence varying for these characteristics as well. 39, 40 We also included covariates to adjust for differences in department-level characteristics. The staff-to-physician ratio was the number of staff divided by the total FTE of the physicians in the department. Staff members included physician assistants, nurse practitioners, nurses, medical assistants, and patient services representatives. We also included department size, defined as the total number of staff plus the total FTE of physicians. A binary variable for internal versus family medicine was used to control for potential unmeasured differences in provider and patient characteristics between the specialties.
Lastly, to account for patient characteristics, 41 we controlled for gender, age, ethnicity, insurance type, and average Charlson score 42 of the patient panel. As the survey was based on random sampling, panel level characteristics approximate Analysis. According to our conceptual model, we simultaneously estimated the association of a physician's clinical FTE with four variables: continuity of care received, continuity of care provided, access to care, and the patient satisfaction with the physician score. A multi-level structural equations model was analyzed using Stata/MP 13.0 GSEM, with department level random effects and standard errors correlated at the clinic level.
RESULTS
The clinical FTE ranged from 50 % (the minimum required by the practice) to 103 % ( Table 1 ). The average FTE was largely similar across the specialties (family medicine=82.4 %, internal medicine=78.0 %). Physicians working fewer clinical FTEs were more likely to be female (X 2 , p<0.001), and to have a panel with more female (F test, p<0.001) and nonHispanic white (F test, p<0.001) patients. In a sensitivity analysis, we examined gender concordance between the physician and patient as measured by the percentage of the panel with the same gender as the physician. We found that gender concordance was relatively constant across the five 10 % clinical FTE bands (F test, p =0.908) with a sample average (SD) of 72.2 % (6.9 %) of the panel. Including gender concordance had no effect on our results (available upon request to authors). Across the five 10 % clinical FTE bands, continuity of care received increased from 68.4 to 75.7 % (F test, p<0.001), continuity of care provided displayed no relationship (F test, p=0.83), access to care decreased from 6.2 days to 3.8 days (F test, p=0.06), and the patient satisfaction score decreased from 82.4 to 77.4 % (F test, p<0.01). See the appendices available online for the correlations of the physician-level independent variables. Table 2 displays the structural equation results illustrated by the conceptual model (Fig. 1) . The physician's clinical FTE was significantly associated with better continuity of care received (0.172 % per FTE, p<0.001), better continuity of care provided (0.108 % per FTE, p<0.001), and better access to care (−0.033 days per FTE, p<0.01). This translates to a 8.60 % (percentage point) improvement in continuity of care received, 5.40 % improvement in continuity of care provided, and 1.7 day reduction in days to an appointment between a full-time physician (100 % FTE) compared to a part-time physician (50 % FTE). Table 2 also includes the direct association of the clinical FTE with the patient satisfaction score. The physician's clinical FTE had a negative significant association (−0.080 % per FTE, p<0.03). This implies that patients of part-time physicians (50 % FTE) were 4.0 % more likely than the patients of full-time physician's (100 % FTE) to answer with a "very good" response. Continuity of care provided (0.152 % per continuity %, p<0.01) was the only other significant physician level process measure, with a one standard deviation (14.0 %) increase associated with a 2.1 % improvement in patient satisfaction scores. Physicians who worked fewer clinical FTEs and who cared for more of their own patients received higher patient satisfaction scores, regardless of their patient's continuity of care received or access to care. Table 3 displays the direct, indirect, and total association of a physician's clinical FTE with the patient satisfaction score. We found that the indirect relationships through both the continuity of care received and access to care were not significant (p=0.36 and p=0.11, respectively), but the continuity of care provided was a significant mediator (0.016, p<0.01). Therefore, the total relationship of the clinical FTE with patient satisfaction (−0.053 % per FTE, p=0.03) was less than the direct association (−0.080 % per FTE, p=0.03). See the appendices available online for sensitivity analyses results from simple linear regressions and multi-level models.
DISCUSSION
This is the first study to simultaneously estimate the relationships between a physician's clinical work hours, continuity of care measures, access to care, and patient satisfaction with the physician. We found empirical evidence consistent with the argument that full-time physicians provide better access and continuity of care. [9] [10] [11] [12] 16 However, contrary to much of the The physician was the unit of analysis. The left out variables include: % 19≤Age<35, % Non-Hispanic White, % PPO, and the Division Two Indicator.
Definitions of the variables are provided in Table 1 previous literature, [17] [18] [19] our findings also suggest that physicians with lower clinical FTEs had higher patient satisfaction scores, after accounting for direct and indirect associations with continuity and access to care measures. Overall, this work suggests that PCPs who choose to work fewer clinical hours may have worse continuity and access outcomes, but they may provide a better patient experience.
Study Limitations
A limitation of this research is the cross-sectional design, which only identifies associations. An alternative explanation of the observed relation between clinical FTE and patient satisfaction is that both are associated with some unmeasured physician characteristics, such as empathy or communication skills. This study used physician panel level information of patient characteristics and not the respondents' actual characteristics. This requires the assumption that both the patients who were sampled and who responded adequately represented the physician's panel. If some response rates differed based on patient characteristics that are associated with patient satisfaction (e.g., race/ethnicity), our panel level adjustments may be insufficient. In studies of patient satisfaction with hospital care, response rates have varied according to patient demographics and disease. 43 The response rate of 21.2 % (albeit similar to the national Press Ganey response rate) raises the possibility that nonresponse bias may impact these findings. We were not able to compare the characteristics of respondents with non-respondents in our sample.
Our results may be limited to larger medical practices that have already adopted policies supporting part-time physicians. In the 2010 AMGA survey, 37 % of PCPs in the medical group strongly agreed that the medical group is supportive of providers who choose to work part-time compared to the national average of 17 % for all providers. Shorter hours may raise additional difficulties for physicians in hospitalbased or smaller practices, and may not produce the same patient satisfaction results.
Implications
In the face of the projected shortage of PCPs, employers could be more supportive of physicians choosing to work reduced clinical hours to increase provider supply. Physician recruitment and retention might be improved with greater options to work reduced clinical hours 44, 45 due to the changing demographic of physicians and the association between patient and physician satisfaction. 21 An increasing number of medical societies and other stakeholders are becoming more publicly supportive of part-time physicians. 44 The different care attributes associated with a provider's clinical work hours raise questions for primary care redesign efforts. Continuity, access, and satisfaction are all important elements of patient-centered care and are associated with better clinical outcomes and lower costs. 46 As more patients access the health system through electronic media, such as secure messaging, the association of fewer clinical office hours with worse continuity and access could be diminished. Team-based primary care models might also reduce the burden from caring for complex patients so that providers do not feel so overworked. 12 Such efforts can foster an environment that allows physicians to better address their patients' needs, at a lower personal cost. These estimates are based on the results in Table 2 . The total association is the sum of the direct and the indirect associations
